Computer technology in general and the Internet in particular have facilitated as well as motivated the development of Web-based tutorials (MacKinnon & Williams, 2006) . The current research study describes a pedagogical approach that exploits the use of self-paced, Web-based tutorials for assisting students with reviewing grammar and mechanics in a business communications course. The adopted tutorial consists of (1) grammatical and mechanical rules, (2) sentence reinforcement exercises, and (3) interactive diagnostic testing, all with immediate feedback and explanations.
Introduction
The effectiveness of traditional teaching methods has been questioned as educators search for alternative ways of presenting material, engaging students, and improving academic performance (Jain, 2006) . As a result of such enquiry, the use of computers and the Internet have become integral parts of student learning in today's classroom (Seal, Przasnyski, and Leon, 2010) . Additionally, computers and the Internet have facilitated the development of Web-based tutorials for student learning and assessment across various disciplines (MacKinnon & Williams, 2006) . Bliwise (2005) defines Web-based tutorials as "computerized demonstrations that are used for active learning exercises."
The use of Web-based tutorials has become acceptable as a complement to lectures as it improves students' level of understanding of materials (T. Mitchell, Chen, & Macredie, 2005) and allows learners to control the sequence and pace of the instructional materials (Bolliger & Supanakor, 2011) . During the development stages of Webbased tutorials, Dawson (1998) argued that, "while the lectures provide content to make learning possible, tutorials are the major avenue to activate the learning process through preparatory reading and
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Effectiveness of Web-Based Tutorials subsequent discussion." Other proponents suggest Web-based tutorials:
 provide students with interactive learning environments that appeal to different learning styles;  allow students to have greater control over their learning;  afford students the opportunity to learn at their convenience; and  offer students the opportunity to gain knowledge through the use of audio, visual, and hands-on applications (Birch & Sankey, 2008; MacKinnon & Williams, 2006) .
On the other hand, opponents argue that drawbacks to using Web-based tutorial include:
 lack of direct feedback;  lack of discussion;  lack of evidence to support learning; and  lack of academic integrity among students (Garfield, 1995; Sweeney, O'Donoghue, & Whitehead, 2004) .
Study Purpose
Despite considerable research on the outcomes of various teaching approaches at the tertiary level, there have been few investigations assessing student performance using Web-based tutorials. The current study addresses this deficit.
The current research study describes a pedagogical approach that exploits the use of self-paced, Web-based tutorials for assisting students with reviewing grammar and mechanics in a business communications course. The purpose of this study is to determine if the use of Web-based tutorials are beneficial to student learning. Specifically, the research examines the use of Web-based tutorials using pre-and post-test measurements. The following research questions guided this study:
1. Are there significant differences in pre-test and mid-term post-test scores for students using Web-based tutorials? 2. Are there significant differences in pre-test and final post-test scores for students using Web-based tutorials? 3. Are there significant differences in mid-term and final post-test scores for students using Web-based tutorials?
Literature Review
Experts in the field of performance assessment are actively debating whether students using Webbased tutorials perform equal to or better than students using more traditional methods of instruction. A review of literature reports on a number of primary research studies that have provided comparable data on student performance as well as student perception of Web-based tutorials.
Despite the fact that the use of Web-based tutorials has gained momentum in recent years, a discussion examining the relationship between learning styles and instructional methods is warranted. Clark (1983) argued that the media (e.g., video, computer, or oral tradition) are merely vehicles that deliver instruction but do not influence student learning. Additionally, Alexander (1995) suggests that we focus on the way in which students learn using the technology rather than the media. Parson (1998) stressed the importance of understanding how technology can affect learning when used by different types of learners. Thus, identifying learning styles becomes an important factor in understanding how students perceive and process information in different ways (Ching-Chun & Gamon, 2002) and how the strategies of learning affect student attitudes toward Web-based systems (Tawei & Chang, 2011) .
Relationship between Learning Styles and Web-Based Systems
According to Keefe (1979) , learning styles are generally considered as "characteristic, cognitive, affective, and psychological behaviors that serve as relatively stable indicators of how learners perceive, interact with, and respond to a learning environment"(p.4). Studies have shown a direct correlation exists between student performance and the method of instruction matched to the preferred learning style.
In examining the association between students' learning style and instructional methods, Benham (2002) compared the effectiveness of Web-based and traditional instructor-based training in a computer literacy course using the Kolb learning Style Inventory. The study results suggest that learning styles influenced performance and the study concludes that students who favor instructional methods that include convergers (i.e., thinking and doing) and assimilators (i.e., thinking and watching) were less effective in the Web-based training. Yet, in a similar study, Terrell (2002) found that students with a preference for convergers and assimilators were more effective in the Web-based method of instruction. With similar results, Manochehr (2006) also compared Web-based versus traditional instructor-based training and discovered that students with a preference for convergers and assimilators performed better in the Web-based training while those with a preference for accommodators (i.e., feeling and doing) and divergers (i.e., feeing and watching) performed better in the traditional instructor-based training.
While a number of studies showed that learning style determines preference for Web-based instruction (Aragon, Johnson, & Shaik, 2002; Terrell, 2002) , the majority of research studies show no significant difference in student performance and learning styles relative to Web-based versus traditional instructor-based method of instruction (Brittan-Power, Legum, & Taylor, 2008; Buerck, Malmstrom, & Peppers, 2003; McNeal & Dwyer, 1999) . Therefore, Diaz and Cartnal (1999) suggest that if there are no differences in learning styles, then the same learning activities should be effective for both Web-based and traditional instructor-based training and any differences in student performance may be due to other factors.
Student Performance Using Web-Based Tutorials
Proponents of Web-based tutorials assert that such systems offer opportunities to increase student engagement and understanding of material; thereby, students have the opportunity to complete assignments and receive immediate feedback at any time (Cheng & Swanson, 2011) . The results of various studies conducted across the country indicate the following:
1. Students spend more time studying outside of class and have favorable opinions about using Web-based tutorials (Allain and Williams, 2006; Butler and Zerr, 2005; Lee, Courtney, & Balassi, 2010; Sagarra & Zapata, 2008; Smolira, 2008; Zerr, 2007) .
2. Students are better prepared for class and are more likely to complete homework and other assignments when Web-based tutorials are used (Lenz, 2010; Zerr, 2007) .
3. Students report having a greater understanding of course content when using Web-based tutorials (Lee, et al., 2010; Smolira, 2008) .
Early studies have shown that simple and complex material can be learned well in a computerized format such as Web-based tutorials. Worthington, Welsh, Archer, Mindes, and Forsyth (1996) found that students who used computer-based exercises in an introductory psychology class had higher scores on the final exam than students in a lecture-only section of the course. Likewise, M. Mitchell and Jolley (1999) found significant positive correlation between students who used a self-guided, Web-based tutorial and exam performance. Additionally, Koch and Gobell (1999) found that Web-based tutorials led to improved accuracy regarding decisions about design issues and the correct choice of statistics in an advanced course on research methods and statistics. Desrochers, House, and Seth (2001) reported higher scores among students who used Web-based tutorials to apply knowledge of assessment and intervention to a novel clinical situation compared to students who learned the material in a lecture-only format. Similarly, Wilson and Harris (2002) evaluated the use of interactive tutorials in an introductory psychology class and found that students who learned from the Web-based tutorial scored better on exams than students who learned only from classroom lectures.
Varnhagen and Digdon (2002) found that high levels of access and participation in a Web-based interactive learning module were associated with higher exam scores for students learning to understand and critically evaluate published research articles in a research methods course.
Bliwise (2005) conducted a quasi-experimental study in which she compared learning outcomes of students who were enrolled in (1) a class that offered tutorials to students as an extra-credit course option and (2) a lecture-only class. The study consisted of 248 students enrolled in either the control group (no tutorial) or the experimental group (tutorial). The author taught each class maintaining comparable lecture and computer lab structures. Students who completed Web-based tutorials on selected statistical concepts performed better than those who did not use the tutorial on critical items on 4 of the 5 course exams. The findings suggest that Web-based tutorials can be an effective supplement to class lectures for enhancing student learning.
More recently, Tallmadge and Chitester (2010) examined the effectiveness of tutorial use in a physiological chemistry course using pre-and post-test measurements. The pre-test assessed general principles of the topic assumed to be covered in high school. The average score for the pretest was 12 correct responses out of 30 questions (40%) with a range of 7 to 23. The median score for correct responses was 13. The average score for the post-test improved significantly as compared to the pre-test to 22 out of 30 (73%) with a range of 11 to 27 and a median of 22. The average score increased 33%, with a minimum increase of 13% and a maximum increase of 57% (see table 1 ). The authors concluded that "using Web-based tutorials assisted students in compensating for insufficient background in chemical principles, allowing the class to progress faster into the biological chemistry" (p. 6). Singh and Haileselassie (2010) developed self-paced interactive problem-solving tutorials for an introductory physics course with the purpose of comparing the performance of students who used the tutorials with those who learned similar content by other means. Students were randomly assigned to one of the following three groups:
 Group 1 consisted of students who used the Web-based tutorials;
 Group 2 consisted of students who used the solutions for the Web-based tutorial problems; and  Group 3 consisted of students who used the adopted textbook.
The average performance for groups 1, 2 and 3 was 86%, 58%, and 11%, respectively. The researchers concluded that the Web-based tutorials significantly impacted student learning. Don Osborn (2010) compared student learning using a Web-based tutorial versus a print-based tutorial. During a five-year period, a total of 325 students participated in the study and were enrolled in multiple 28 to 35 student sections of an introductory psychology class at a small, historically Catholic liberal arts college in the South. The performance evaluation assessed how well students solve the final exam items. The results showed that students who only had the printbased tutorial available scored lower on the final exam. Overall, students who used the Webbased tutorial became more skillful in analyzing experimental design problems; as a result, the author suggests that the Web-based hypertext tutorial approach is an effective instructional tool when compared to a print-based tutorial.
While the previously mentioned studies found Web-based tutorials to be more effective than classroom lectures and other traditional and non-traditional instructional methods, the following researchers found no significant difference between the use of Web-based tutorials and other instructional formats.
Hurlburt (2001) found that students who learned statistics using a Web-based tutorial performed as well as students in a traditional lecture class on course exams. Likewise, Aberson, Berger, Healy, and Romero (2003) compared test performance of students learning either about the sampling distribution of the mean or hypothesis testing from Web-based interactive tutorials to those exposed to the concepts in a lecture with class demonstrations or standard laboratory sessions. Knowledge significantly increased from pre-tests to post-test; however, improvements were comparable across both learning formats. Keller, Finkelstein, Perkins, & Pollock (2006) assessed the effectiveness of a Web-based tutorial in an introductory physics course. The purpose of the study was to determine whether the use of computer-simulated tutorials is as effective as real laboratory equipment. The authors observed no lasting or repeatable significant differences in conceptual understanding between students who used either a computer simulation or real laboratory equipment, suggesting that in the appropriate contexts, simulations can be just as productive as real equipment.
Researchers and instructional designers argue the need to consider both the educational and social aspects of learning rather than solely the technological, and cite the psychosocial environment of classrooms of equal importance with regard to student learning and knowledge creation (Sweeney et al., 2004) . Opponents of Web-based tutorials suggest that many colleges and universities have rushed to adopt technology-based methodology without considering ideological, pedagogical, and psychosocial issues (Sweeney & Ingram, 2001; Thomas, 1999) . Opponents also argue that lectures and seminars are economically more feasible and should continue to serve as the main and time-honored means for disseminating knowledge and maintaining interactions between and among faculty and students.
It is against the technology-based classroom culture that the following studies have found lower student performance when using, specifically, Web-based tutorials. For instance, de Jong and van Joolingen (1998) used Web-based tutorials to review conceptual domains and found no general outcome in favor of such tutorials. The inability to deal with expected results and the under-use of features by students who did not successfully use the tutorials were cited as some of the factors that hindered student use of Web-based tutorials. Similarly, Cracolice and Abraham (1996) concluded that, as the difficulty of the problems in a chemistry class increased, students assigned to the printed workbook condition outperformed students assigned to the Web-based tutorial condition. An inference from the research conducted by Elicker, O'Malle, and Williams (2008) showed that the Web-based instructional tools made available to students were ineffective in increasing their performance compared to the easier communication with the instructor.
Seal, Przasnyski, and Leon (2010) set out to study the impact of Web-based interactive tutorials in order to improve students' learning. The subject pool for the study consisted of 40 College of Business Administration students. Low interactivity tutorials were used to demonstrate modeling concepts, keystrokes, and the mechanics of performing a particular task. Medium interactivity tutorials increased both the range of choices and the frequency of interaction as students were asked to take part in a concept-oriented exercise and were provided feedback about their responses. Specifically, the purpose of this experiment was to see if interactive tutorials improved students' understanding of the spreadsheet modeling of the transportation problem and if increasing levels of interactivity provide a commensurate increase in students' understanding of the modeling process. The researchers found that the low interactivity tutorials significantly improved students' ability to model and solve the transportation problem. However, the medium interactivity tutorials did not show a significant improvement in the students' learning and therefore failed to support the claim that increasing interactivity in Web-based tutorials will help students better learn spreadsheet modeling of the transportation problem.
Student Perception of Web-Based Tutorials
The literature review revealed both positive and negative responses regarding students' perceptions of Web-based tutorials. Turpen, Finkelstein, and Pollock (2009) present analyses of students' perceptions of Web-based tutorials used in a calculus-based introductory physics course. A survey was used to determine students' perceived utility and enjoyment of tutorials. Students were asked to rank (from 1--no help to 5--very much help) how much the tutorials helped their learning in the course. After a five-year study period, the authors and professors at University of Colorado determined that the students generally did not like the tutorials.
To evaluate the students' perceptions of Web-based tutorial, Jain (2006) developed and administered a questionnaire to 110 students enrolled in her introductory macroeconomic tutorial groups.
The survey results indicate that a high percentage of study respondents perceive tutorials to be at least as important as lectures, if not more. A similar study conducted by Bolliger and Supanakorn (2011) revealed that the majority of the study participants thought the tutorials were useful in learning and reviewing the material. The majority of the participants thought the tutorials helped them spend less time in learning the material and completing the assignment.
Retna, Chong, and Cavana (2009) assessed students' perceptions of tutorials and the factors that contribute to their learning in a New Zealand university. Survey questionnaires were administered to management students at the end of their course, to gather information on their perceptions of tutorial effectiveness and to reflect on their overall experiences. Quantitative and qualitative analyses supported the initial hypothesis that the learning environment, positive and constructive feedback, and stimulating tutorials improved student learning and led to higher levels of student satisfaction with their learning experiences. The authors conclude that it is perceived that tutorials help create an environment conducive for learning.
Sweeney et al. (2004) compared students' perspectives on traditional face-to-face tutorials and
Web-based tutorials. Their research found that the tutorial approach, despite representing an unknown to students, offered several benefits such as a greater number of participating students, reduced hierarchical divides, reduced race and gender-based inhibitions, and encouragement of collaborative learning. Overall, some students viewed the face-to-face tutorials as relatively easy and the Web-based tutorial as hard work, requiring reflective thinking and a substantial time commitment. Others viewed the Web-based tutorial as enabling a certain freedom of speech and offering a deeper learning approach.
Methodology
Business communication classes have a great deal of material to cover. As a result, it's almost impossible to teach grammar, punctuation, and usage skills in addition to teaching business communication writing skills; therefore, it is important to make students responsible for learning or reviewing grammar/punctuation/mechanics-with a minimum of class time devoted to this review. To accomplish this objective, a digitized, interactive, Web-based tutorial was employed as an online study assistant that features self-teaching of grammar and mechanics.
The current study encompasses students from the College of Business at Tennessee State University, a historically Black land-grant institution located in Nashville, Tennessee. Founded in 1912, this comprehensive urban university serves a student population of 9,165 where 74% are African American, 22% are Caucasian, and 4% are reported as other. TSU received accreditation from the Association to Advance Collegiate Schools of Business (AACSB International) a distinguished accrediting institution for business programs in higher education.
Subjects
Study participants included 198 students who self-enrolled in Business Communications (BISE 3150) during a study period of two years beginning fall 2008 through to spring 2010. The demographics of the sample population included a large percentage of African Americans (74%), a balance of males (45%) and females (55%), and a mixture of traditional (73%) and nontraditional (27%) students.
Procedure
The business communications course is a requisite for all business majors toward graduation with further requirements to maintain at least a grade point average of 2.0 in all core courses. All course sections used in this study were run consecutively and were facilitated by the same professor.
A quasi-experimental design was used to compare learning outcomes of student performance using pre-and post-test measurements of grammar and mechanics. Web-based tutorials, rather than class time, were used to address the prerequisite knowledge. This approach was chosen to minimize the in-class time required to review pre-requisite material.
At the beginning of the course, students were given proficiency test form A as a pretest (see Appendix A). Based on the results of the pre-test, students were required to review grammar and mechanics using Web-based tutorials. The assignment was worth 100 points and was not due until the end of the semester (week 16); however, students were aware that they needed to complete the review prior to mid-term in an attempt to improve grammar and mechanics pre-test scores. To access the Web-based tutorials, students had to either purchase the adopted textbook which included an access code or simply purchase an access code.
A second proficiency test form B, referred to as mid-term post-test (see Appendix B) was administered during mid-term (week 8). If students wanted to take another test to improve their scores, proficiency test form C, referred to as final post-test (see Appendix C) was administered during final exam.
Web-Based Tutorial
The adopted tutorial enabled students to review an entire business English course-including grammar, punctuation, capitalization, and number style-at their own pace. The "Your Personal Language Trainer" provided hundreds of sentence reinforcement exercises, all with immediate feedback and explanations for the best comprehension and retention. 65 to 74% You require careful study of the rules in the workouts.
0 to 64% You need serious study and follow-up reinforcement in the workouts and your textbook. Consider buying and studying a reference manual.
Finally, students were then required to complete the three-step trainer workouts. These workouts provided rules plus exercises to reinforce learning.
Step 1 involved a warm up that reviewed specific grammar rules. Students read the synopsis followed by a quiz.
Step 2 provided special sentences that focused on the target grammar area.
Step 3 provided a quiz that measured how well students improved their language skills.
Findings
The performance of 198 students, who were self-enrolled in business communication courses, was assessed using pre-and post-test measurements. The data was analyzed using descriptive and inferential statistics for which Statistical Package for Social Sciences (SPSS) was used with the significance level set at a=0.05.
Data analysis in this study consisted of two phases. In Phase 1, frequencies were used to provide summaries about the sample population and the measures.
Within one week of the start of the semester, a pre-test was administered to the students. The pretest examined some of the general principles assumed to be covered in a high school course. The pre-test scores, as presented in Figure 1 , shows that the majority of the students (68.3%) fell below passing with scores 59 and lower, 20% earned scores ranging from 60-69 and 11.7% earned scores between 70-79. The low scores indicated that students did need a review of grammar and mechanics.
A one-way frequency table was computed to determine the rate of recurrence for each pre-test score, revealing that 18 students earned a score of 58%, 17 students earned 50%, and 15 students earned 52% while only 4 students earned a the highest score of 78% (see Table 2 ). Similarly to the pre-test, the post-test mid-term scores, as illustrated in Figure 2 , reveal that the majority of the students (59.8%) fell below passing, 27.6% earned scores ranging from 60-69, 11.5% earned scores between 70-79, while only 1.1% earned scores between 80-89. The low scores at mid-term represent the low percentage of students who had not completed the Webbased tutorials for grammar and mechanics.
Frequencies were used to obtain counts for post-test mid-term scores as exhibited in Table 3 . Similarly to the pre-test, 19 students earned 58%, 15 students earned 62%, and 14 students earned 60% while only 1 student earned the highest score of 84%. The post-test final scores as illustrated in Figure 3 , shows that more than one-third of the sample population (38.3%) fell below passing, 36.4% earned scores ranging from 60-69, 21.0% earned scores between 70-79, while only 3.1% earned scores between 80-89 and 1.2% earned scores between 90-100.
Frequency Table 4 provides the rate of occurrence for post-test final scores exposing a high rate of low marks with 13 students scoring 60%, 62% and 64%, uniformly. Quite the reverse was found at the other end of the grading scale revealing 1 student scoring 94%, 90%, and 86%, uniformly. In the second phase of the data analysis, a series of pair-sample t-test were run to compare the average performance between the pre-and post-test measurements.
The first paired-sample analysis was run to determine whether the mean score for the pretest differs significantly from the mean score for the mid-term post-test. As revealed in Tables 6 and 6 .1, the results indicate that the mean score on the mid-term post-test (M=56.76) was slightly higher than the mean score on the pre-test (55.46). Additionally, the results indicate that a significant positive correlation exists between the pre-test and the mid-term post-test (r=.656, p<.05), suggesting that students who score high on one of the exams tend to score high on the other. Likewise, students who score low on one exam also tend to score low on the other. The second paired-sample analysis was run to determine whether the mean score for the pretest differs significantly from the mean score for the final post-test. As revealed in Tables 7 and 7 .1, the results indicate that the mean score on the final post-test (M=61.93) was significantly higher than the mean score on the pre-test (54.74). Additionally, the results indicate that a significant positive correlation exists between the pre-test and the final post-test (r=.543, p<.05), suggesting that students who score high on one of the exams tend to score high on the other. Likewise, students who score low on one exam also tend to score low on the other. Finally, the third paired-sample analysis was run to determine whether the mean score for the mid-term post-test differs significantly from the mean score for the final post-test. As revealed in Tables 8 and 8 .1, the results indicate that the mean score on the final post-test (M=62.20) was slightly higher than the mean score on the mid-term post-test (56.20). Additionally, the results indicate that a significant positive correlation exists between the mid-term post-test and the final post-test (r=.674, p<.05), suggesting that students who score high on one of the exams tend to score high on the other. Likewise, students who score low on one exam also tend to score low on the other. 
Study Limitations
As with any research, there are a number of limitations that may impact this study; accordingly, caution is necessary when interpreting the findings.
While this study provides research on a population that is underrepresented in the literature, it also gives way to the first limitation in focusing solely on participants attending a minorityserving institution with no comparative data from a majority-serving institution. The second limitation pertains to missing data that was excluded from the analysis. The differences in the frequency count for exam completions of the pre-test and post-tests scores were due to students enrolling in the course after the pre-test was administered and students withdrawing from the course after mid-term and before the final exam. Missing data can be problematic because the means of the larger study participants is estimated with less error than the means of the smaller study participants. Thus, the missing data in this study is classified as "missing at random" because of the probability that missing pretest scores is unrelated to the value of other tests scores.
The course used for this study was business related which addresses the third limitation that frames the assumption not all disciplines have courses that are compatible with the use of Webbased tutorials.
Conclusion
Computer technology in general and the Internet in particular have facilitated as well as motivated the development of Web-based tutorials (MacKinnon & Williams, 2006) . As a computerbased learning resource, Web-based tutorials support active learning environments and are designed to complement class lectures.
From the prevailing research, we can conclude that the use of Web-based tutorials as a means to (a) review prerequisite material, (b) foster knowledge and skill acquisition, (c) transfer knowledge to new situations, and (d) support a variety of problem-solving techniques enhances both student performance and the quality of the course (Bliwise, 2005; Osborn, 2010; Singh & Haileselassie, 2010; Tallmadge & Chitester, 2010) .
The current study may serve to further affirm the findings of Tallmadge and Chitester (2010) who propose that Web-based tutorials assist students in compensating for insufficient background in any subject. Additionally, the results of the current study are consistent with others (Tallmadge and Chitester, 2010; Singh and Haileselassie, 2010; and Osborn, 2010) suggesting that Webbased tutorials are highly effective for student learning. Specifically, the use of Web-based tutorials to review grammar and mechanics significantly impacted students' scores from pre-test to final post-test.
Although Web-based training is becoming a phenomenon in education today because of its flexibility and convenience, it is vitally important to address those issues that adversely impact retention and success in this environment. Therefore, future research should more aggressively investigate instructional design and learning styles relative to Web-based environments. 
